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isomiRRabbit (Oryctolagus cuniculus) is the only lagomorph animal of which the genome has been sequenced. Estab-
lishing a rabbit miRNA resource will beneﬁt subsequent functional genomic studies in mammals. We have
generated small RNA sequence reads with SOLiD and Solexa platforms to identify rabbit miRNAs, where
we identiﬁed 464 pre-miRNAs and 886 mature miRNAs. The brain and heart miRNA libraries were used for
further in-depth analysis of isomiR distributions. There are several intriguing ﬁndings. First, several rabbit
pre-miRNAs form highly conserved clusters. Second, there is a preference in selecting one strand as mature
miRNA, resulting in an arm selection preference. Third, we analyzed the isomiR expression and validated
the expression of isomiR types in different rabbit tissues. Moreover, we further performed additional small
RNA libraries and deﬁned miRNAs differentially expressed between brain and heart. We conclude also that
isomiR distribution proﬁles could vary between brain and heart tissues.tor machine.
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MicroRNAs (miRNAs) belong to a class of endogenous non-protein-
coding genes. Their maturation mechanism involves cleavage of the
primary transcripts into pre-miRNA by Drosha, followed by processing
of the pre-miRNA into a miRNA/miRNA* duplex by Dicer. Upon incorpo-
ration into the RISC complex, mature miRNAs then perform their
regulatory capacity by complementarily binding to the 3′UTR regions
of target genes [1]. Recent studies demonstrate that miRNA genes exist
in a wide range of organisms, including animals, plants, viruses, and
even several unicellular organisms [1–3]. Therefore, several research re-
ports have examined the conservation status of miRNA genes and
their regulation mechanisms [4–10]. Studying miRNAs in different
species could provide more information about the evolutionary patterns
of miRNAs, and their critical functional adaptations and associations in
these species.
However, to date, the deposited eutheria mammalian miRNA genes
in miRBase are dominated by primates and rodents. No lagomorphanimal miRNA genes have been annotated despite the fact that the
miRNA collection in the current miRBase (release 17) has reached
16,000 entries [11]. It is of scientiﬁc interest to identify miRNA genes
in the lagomorph animal genomes in order to learn more about the
evolution and characteristics of miRNA genes in lagomorph species. In
the study herein, we chose Rabbit (Oryctolagus cuniculus) as the
model organism to interrogate miRNA expression using the high-
throughput deep sequencing platform. Next-generation sequencing
(NGS) technologies have been developed as powerful high-throughput
sequencing platforms for biological studies, includingmiRNA identiﬁca-
tion and proﬁling [12,13]. Rabbit is a common organism for many
experimental purposes [14,15]. Although widely used in biomedical re-
search, no information on rabbit miRNA annotation is available, and it
would be beneﬁcial to establish a comprehensive rabbit miRNA
resource. The primary goal of this study is to generate a thorough collec-
tion of expressed rabbit miRNAs.
In this study, we ﬁrst adopted the SOLiD platform for rabbit
miRNA expression proﬁling and identiﬁcation. During the processing
of NGS reads, it is often to observe sequence variations among miR-
NAs. These miRNA isoforms, termed isomiRs, have generated new in-
terests in the mature miRNA sequence compositions and functional
distinctions [16]. While such a length variation in mature miRNAs
was observed during the early discovery phase of miRNA using
small RNA libraries and the direct Sanger sequencing technique,
they were often neglected due to small numbers of clones sequenced.
With the availability of deep sequencing NGS data, only as recently in
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20]. The abundance of isomiR types for individual miRNA species
could vary among different reports and species. More studies and
data might be needed to elucidate the isomiR biogenesis and their bi-
ological signiﬁcance for each isomiR type. However, little is known
about the isomiR types distribution between tissues and no detailed
comparison has been performed. In this study, by comparing thor-
ough isomiR expression proﬁles between rabbit brain and heart tis-
sues, we acquired a greater understanding on isomiRs distribution
patterns using a statistical algorithm.
2. Results
2.1. Generation of rabbit small RNA sequence reads
Total RNA was extracted from 11 rabbit tissues (see Materials and
methods), followed by deep sequencing with a small RNA library prep-
aration of the SOLiD platform. The collected sequence reads were pro-
cessed into a set of non-redundant unique reads, the copy numbers of
which were also tabulated. By doing so, we observed that the copy
numbers of some unique reads reached the hundreds of thousands,
whereas most had only one or two. To increase the conﬁdence level,
we then discarded the unique reads with a copy number less than
three and selected the rest for subsequent genome-mapping steps.
We also applied a high-stringency genome mapping criteria without
allowingmismatch to ensure the data quality. As a result, 114,571 rabbit
unique reads (accounting for 4,884,703 mappable reads) were mapped
back to 2,367,287 rabbit repeat-masked genomic loci.
2.2. miRNA identiﬁcation pipeline
The mapped genomic loci and their corresponding ﬂanking
sequences were then extracted. The former were treated as candidate
mature miRNAs, and the latter as candidate pre-miRNAs. Each pair of
candidate miRNA and pre-miRNA was then input into a previously
reported SVM miRNA discrimination pipeline (see Materials and
methods) [21]. As a result, 886 pairs were classiﬁed as positive hits.
Examining their genomic coordinates, we found that the positive hits
included 886 mature miRNAs encoded by 464 pre-miRNA hairpins.
The 464 candidate pre-miRNAs were grouped further into the Rh
(rabbit homologous) set if they showed fewer than three nucleotide
variations with known reported miRNAs from miRBase; otherwise,
they were grouped into the Rn (rabbit novel) set. As shown in Table 1,
we identiﬁed a total of 323 homologous, and 141 novel pre-miRNA
hairpins, encoding 693 and 193 mature miRNAs, respectively. The
miRNA reads accounted for 12.7% ((546,551+72,246)/4,884,703) of
all mappable SOLiD reads. Detailed information of all candidates in the
Rh and Rn sets can be accessed in Supplementary Table 1 and 2.
2.3. Rabbit miRNA clusters
miRNA genes may locate close to each other, forming a miRNA
cluster [22,23]. miRNAs in the same cluster are generally transcribed
from a polycistronic transcript. Based on miRBase's deﬁnition of a
miRNA cluster (10 kb distance), we deﬁned a total of 72 miRNA
clusters in the rabbit genome. As demonstrated in SupplementaryTable 1
Analysis of the candidates in different miRNA sets.
Numbers Rh set Rn set
Pre-miRNA 323 141
Mature miRNAa 693 193
NGS reads 546,551 72,246
a Some miRNAs with overlapped genomic coordinates are designated as isomiRs (as
illustrated in Fig. 2).Table 3, most clusters have two (40 clusters) or three (12 clusters)
pre-miRNAs, and the clustered pre-miRNAs accounted for 48.9%
(227/464) of all rabbit pre-miRNAs.
There are four candidate pre-miRNAs, Rh233, Rh234, Rh235, and
Rh236, located in cluster 45 at the plus strand of scaffold 193827.
Their orthologous pre-miRNAs are eca-mir-18b, eca-mir-20b, eca-
mir-92a-2, and eca-mir-363, respectively. According to miRBase,
these four horse pre-miRNAs also formed a cluster and this miR-92
cluster is commonly shared by many vertebrate animals. This obser-
vation indicates the conﬁdence of our miRNA discovery. In addition,
these clustered miRNAs could constitute a conserved transcript unit,
co-evolving with each other.2.4. Arm selection preference of mature miRNAs
In most cases, after cleaved into the miRNA/miRNA* duplex, only
one strand of the duplex, from either the 5′ arm or the 3′ arm of
pre-miRNA, is selected as mature miRNA and incorporated into the
RISC complex, leading to an arm selection preference. It is also ob-
served that both strands of the duplex can contribute simultaneous-
ly to two mature miRNAs of equal abundance, named with a -5p or
-3p sufﬁx, or of unequal abundance, designated with an asterisk(*)
sufﬁx for the minor one [24]. However, the arm selection preference
of miRNAs is still not well understood or studied. With the deep
coverage of the obtained NGS data, we can interrogate this critical
issue further. In this study, we ﬁrst deﬁned the major and minor
forms of mature miRNAs in each rabbit pre-miRNA. By comparing
the distribution patterns of major and minor forms in the candidate
pre-miRNAs and in their corresponding orthologous pre-miRNAs,
we classiﬁed these pre-miRNAs into three classes based on arm se-
lection preference.
The ﬁrst class of pre-miRNA is illustrated in Fig. 1A, where Rh74,
Rh56, and Rh316 encoded mature miRNAs at both arms. However,
their orthologous pre-miRNAs, eca-mir-628a, ssc-mir-107, and
mdo-mir-455, encoded mature miRNAs only at the respective 5′
arm or 3′ arm, leading to the detection of additional miRNAs at
the opposite arm of rabbit pre-miRNAs. However, as in the case of
mir-33 in Haliotis, the arm selection preference shifted, and the
miRNA from the 5′ arm of Rh316 was dominated by the miRNA from
the 3′ arm.
The second class of pre-miRNA is illustrated in Fig. 1B, where Rh51,
Rh57 and Rh97 encoded mature miRNA at only one arm. However,
their orthologous pre-miRNAs, hsa-mir-26b (MIR26B), eca-mir-140, and
hsa-mir-377 (MIR377), encoded mature miRNA at both of the 5′ arm
and3′ arm.Onepossible explanation could be that the original expression
level of theminormiRNA fromRh51was too low to be detectedunder the
current sequencing depth. For Rh57, the sequence conservation was lo-
cated between its 5′ arm and the 3′ arm of eca-mir-140. Therefore, the
expressed mature miRNA of Rh57 was homologous to eca-miR-140-3p.
This demonstrated that the arm selection preference among pre-miRNAs
might shift in different species even if the sequences of pre-miRNAs are
highly similar.
The third class of pre-miRNA is illustrated in Fig. 1C, at which Rh65
encodes mature miRNA only at its 3′ arm, although its orthologous
pre-miRNA, bta-mir-1251, encodedmature miRNAs at exactly the op-
posite arm. Rh65 highlights the phenomenon of preference shift
which is also observed in Rh316 and Rh97. The case of Rh57 shows
that the conservation of mature miRNA does not always guarantee
the conservation of the whole pre-miRNA. In miRNA gene identiﬁca-
tion studies, sequence conservation was usually used as a criterion in
some bioinformatics pipelines to identify homologous miRNA in ge-
nomes [25–27]. It might be too stringent to demand the conservation
of the entire hairpin in miRNA identiﬁcation studies [28]. On the con-
trary, it is more suitable to demand the conservation of the mature
miRNA.
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Fig. 1. Comparison of arm selection preference of miRNAs within precursors. Dark blue bars and light blue bars denote the location of the major forms and minor forms of mature
miRNAs, respectively. The double-headed arrows demonstrate sequence conservation between candidate pre-miRNAs and their orthologous counterparts.
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Previous studies involved in miRNA sequencing with NGS technol-
ogy observed the existence of isomiRs, which are encoded by the
same pre-miRNAs and show sequence variations from the reference
miRNAs in miRBase [4,12,13,29]. Such a phenomenon was also ob-
served in this study and is illustrated by Rh140 in Fig. 2 Rh140 be-
longs to the Rh set. Because of sequence homology, its orthologous
pre-miRNA is eca-mir-181b. There are ﬁve isomiRs, three at the 5′
arm and two at the 3′ arm, encoded by Rh140 candidate hairpin.
These ﬁve isomiRs came from ﬁve distinct unique reads, and each of
which was discovered independently by the SVM pipeline. Each iso-
miR is characterized by two values: copy number and p-value. TheFig. 2. Candidate information illustration for Rh140. Rh140 encodes ﬁve mature miRNAs, eac
The copy number denotes the expression abundance of each mature miRNA; and the p-valu
mistake. The default criterion of the p-value is 0.05. The term in parentheses denotes the faformer denotes the abundance of each isomiR from the initial read
and the latter denotes the probability at which one candidate was
classiﬁed wrongly as a positive hit based on the SVM classiﬁcation
model. In summary, 40.7% (189/464) of candidate pre-miRNAs
could encode isomiRs (Supplementary Tables 1 and 2).
There is no report to examine the isomiR expression in different
tissues. To validate and interrogate the distribution of isomiRs, we
used real-time stem-loop RT-PCR [30] to validate one of the identiﬁed
rabbit isomiRs and to measure these isomiR relative abundances in 11
tissues. As shown in Fig. 3A, there were six isomiRs detected in Rh284
(rabbit orthologous miRNA of miR-191 family); ﬁve of them, exclud-
ing the least abundant one, were designated miR-191-v1, miR-191-
v2, miR-191-v3, miR-191-v4 and miR-191-v5 (v for variant types),h of which was generated from an independent sequence read and aligned as positive.
e represents the probability at which an alignment was classiﬁed into a positive set by
mily to which the orthologous known pre-miRNA belongs.
Fig. 3. PCR validation of isomiRs. We selected isomiRs of Rh284 5P for stem-loop PCR validation. (A, B) The isomiRs were identiﬁed by designating with different sufﬁxes. We
designed different primers speciﬁc to each isomiR to detect and separate isomiRs. (C, D) We detected the expression abundance of ﬁve isomiRs in different tissues and tabulated
the expression data of different isomiRs.
456 S.-C. Li et al. / Genomics 98 (2011) 453–459respectively. We then designed stem-loop RT-PCR primers speciﬁc to
these isomiRs to detect them. After PCR reaction, all of the ﬁve
isomiR variants could be detected and distinguished on the gel
(Fig. 3B). The expression level was then calculated using real-time
PCR methodology.
We then used these primer sets to detect the isomiRs individually
in 11 major tissues. Using SNORA63 as an internal control, we found
that the expression proﬁles of these ﬁve isomiR types in tissues are
similar except for colon and lung (Fig. 3C). Furthermore, miR-191isomiR types had the highest expression level in brain. Further ana-
lyzing expression proﬁles in terms of isomiR, we found miR-191-v3
and miR-191-v4 accounted for the most expression and miR-191-v4
dominated over others in most tissues (Fig. 3D). In summary, the
ranking of relative abundance of isomiRs detected by real-time PCR
was identical to the one detected by NGS platform (under the value
1 of the Kendall tau rank correlation coefﬁcient). Our data experimen-
tally demonstrates the tissue expression variations of different isomiR
types.
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We are intrigued by the RT-PCR results of isomiR expression.
Therefore, we decided to perform a more detailed analysis on isomiR
proﬁles between tissues. RNA samples from two distinct tissues
(brain and heart) were prepared for small RNA sequencing using
the Solexa platform. Under the same mapping criterion before, we
mapped the Solexa reads back to candidate rabbit pre-miRNAs, and
the mapped isomiRs within the same pre-miRNA were further classi-
ﬁed into 5P or 3P arm according to their locations. The mapping
results are listed in Supplementary Tables 4 and 5. We further sum-
marized the read count of isomiRs belonging to the same arm, and
the generated values represented the expression level of the corre-
sponding mature miRNAs (Supplementary Fig. 2). Then, we investi-
gated whether they were differentially expressed between brain
and heart with the equation proposed by Audic et al. [31]. As illustrat-
ed in Supplementary Table 6, we identiﬁed 246 miRNAs differentially
expressed between brain and heart under the criteria, with a p-value
less than 0.001, and a fold-change greater than 1.5, as deﬁned by a
previous report [12].
For each mature miRNA, we recorded the sequences and read
counts of its unique isomiRs. So, each unique sequence represented
an isomiR type, and the read count represented its expression
abundance. Next, we used the Kolmogorov–Smirnov test (KS test)
to examine whether the isomiR proﬁles between brain and heart
are different. As shown in Supplementary Table 7, isomiR proﬁles of
74 miRNAs were different between brain and heart under a p-value
cutoff of 0.001.
We further used Fig. 4 to illustrate the tissue-speciﬁc isomiR
distribution proﬁle. As shown in Fig. 4, the x axis represented isomiR
type and y axis represented the relative abundance of each isomiR
type. In Fig. 4A, the most abundant isomiR type of Rh240 5P in brain is
5% less in heart; while the second abundant isomiR type in brain is
10% more in heart. In Fig. 4B, the most abundant isomiR type of Rh315
5P in brain is type 5; however, the most abundant one is type 6 in
heart. In some special cases, the most and second abundant isomiR
types of Rh68 3P in brain and heart even reversed (Fig. 4C). This result
was similar with Fernandez-Valverde's report and conclusions thatFig. 4. Comparisons of isomiR distribution between brain and heart tissues. We arranged iso
examine whether the isomiR distribution proﬁle is different between brain and heart. (A, B,
of the three cases are different. (D) This case showed that the difference in the isomiR proﬁisomiR proﬁles may change in different tissues in addition to different
developmental stages. However, the difference on isomiR proﬁle was
not necessarily to be related to the quantitation change of miRNAs
abundance (the sum of all isomiRs' read count). In Fig. 4D, even the
fold-change of miRNA abundance between brain and heart is high;
there is no difference on their isomiR type proﬁle patterns. In summary,
isomiR proﬁle may vary in different stages and tissues, which could
imply putative different function and regulation of distinct isomiR
types. Therefore, these issues deserve more attention.
3. Discussion
Rabbit is a model animal commonly used in many biological exper-
iments, especially in ophthalmology studies [32,33]. More and more
biological activities have been associated with miRNAs expression and
activities; therefore, identifying rabbit miRNAs can beneﬁt biologists
using rabbit as a model animal. In addition, the current mammalian
miRNA repertoire in miRBase is dominated by primates and rodents
[34]. Identifying rabbit miRNAs can provide more insights into miRNA
gene evolution. Our report herein is the ﬁrst comprehensive miRNA
discovery study in the lineage of lagomorphs and certainly would be
advantageous for the interrogation ofmiRNA conservation and function
during mammalian development.
Herein, we have identiﬁed 886 rabbit mature miRNAs and 464 pre-
miRNA hairpinswith good conﬁdence. Among the 464 pre-miRNA gene
loci, we could found that around 70% of themare homologous tomiRNA
genes in other animal genomes. This indicates the effectiveness of our
miRNA discovery pipeline in handling the NGS data. However, compar-
ing with the human miRNA discovery projects, we did notice some
issues of genome mappable rate using the rabbit data. During the
mapping procedure, many reads were mapped back to many genomic
loci. We believe that this multiple-hit problem could result from the
incompleteness of scaffold assembly, in which 215,471 scaffolds con-
tribute to all of the 4.7 Gb rabbit genome.With better quality of scaffold
assembly, the multiple-hit problem might be resolved.
It is also possible that repeat elements in the rabbit genome may
cause this issue. These high-frequency reads were not recognized by
RepeatMasker initially because they were not included in Repbase.miRs in order and recorded their sequences and read counts. Then, we used KS test to
C) The p-value from the KS test shows that the isomiR proﬁles between brain and heart
le was not necessary to be related to the fold-change of miRNAs abundance.
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carded sequence reads mappable back to more than 10 different geno-
mic loci. This may have lost a small numbers of miRNA genes from the
rabbit miRNA repertoire. This issue would be resolved with better ge-
nome sequencing quality and scaffold assembly. Unfortunately, many
genome projects have not generated signiﬁcant progress and efforts
to improve the genome assembly quality after the initial sequencing
phase need to be accomplished. More resource should be devoted to
ﬁnish high quality genome assembly and annotation in many genome
projects. This would beneﬁt the subsequent gene annotation and dis-
covery, including the miRNA described herein.
isomiRs have received much attention recently. Since the emer-
gence of NGS technologies, researchers are able to interrogate the exis-
tence and distribution of such miRNA sequence variant isoforms
[16,18,19,35]. In this report,we observed thatmore than 40% ofmiRNAs
could have signiﬁcant isomiR proﬁles and some isomiR types might
even have tissue differential expression patterns.We have demonstrat-
ed the tissue expression patterns of distinct isomiR types using the
stem-loop PCR method. These isomiR types often have identical over-
lapped sequence with each other around the mature sequence region
but are different in lengths [10,12,13]. This might also cause problems
in designing stem-loop PCR primers to distinguish types of isomiRs.
Although it provided an alternative methodology to validate the
existence of isomiR types, the NGS platform remains a better and com-
prehensive way to elucidate the composition of isomiRs.
To date, there are several hypotheses for the generation of isomiRs
[18]. First of all, they could be the degradation products of miRNAs by
exo-nuclease so that most length variations occur at the 3′ termini of
miRNAs. Second, isomiRs come from the wobble cutting selection of
Drosha and Dicer. During the miRNA maturation procedure, Drosha
and Dicer decide the boundary of miRNA/miRNA* duplex. Therefore,
if the cutting sites of Drosha and Dicer are not precise enough,
isomiRs can be generated. The two explanations imply that isomiR
could be generated randomly, without biological meanings. However,
Fernandez-Valverde et al. analyzed isomiR proﬁles and concluded
that the most abundant isomiRs within the same mature miRNA
may vary in different Drosophila development stages [16]. In such
cases, the production of isomiR could be regulated by unknown
mechanisms. This important issue would require more studies using
additional deep sequencing datasets. Our report herein would cer-
tainly provide useful datasets and information in aiding future isomiR
researches.
4. Materials and methods
4.1. Generation of sequence reads
One healthy adult rabbit (O. cuniculus) was purchased from the
animal center of National Taiwan University Hospital and tissues were
generously provided by Dr. Chi-Chin Kao of Taipei Medical University.
Eleven different tissues and organs, including the heart, brain, lung,
liver, spleen, stomach, intestine, colon, pancreas, ovary, and skeletal
muscle, were collected. These organs were lysed with TissueLyser
(Qiagen), followed by RNA extraction with TRIzol reagent (Invitrogen)
according to the manufacturer's protocol. The total RNA from the 11
organs was pooled and used for small RNA direct sequencing analysis
with SOLiD platform. Moreover, we also extracted RNA samples from
heart and brain tissue with the same protocol and had them sequenced
with Solexa platform for tissue comparison.
4.2. Mapping pipeline
The overall work ﬂow of miRNA identiﬁcation is illustrated in
Supplementary Fig. 1. The unique reads with copy number of three
or higher were mapped back to the rabbit repeat-masked genome
(oryCun1 version, downloaded from UCSC http://genome.ucsc.edu/)with RazerS [36]. In this study, a mappable read must be 100% identi-
cal to the genomic loci without any mismatch or gap as reported pre-
viously [12]. In addition, a mappable read must range from 18 to 25
nt. in length as for most known miRNAs.4.3. Excluding sequence reads from protein-coding genes and repeat
elements
In miRNA identiﬁcation studies, ﬁlters were adopted to remove
possible candidates from protein-coding genes or other ncRNAs
[12]. In this study, we removed mappable reads showing more than
90% identity with any genes in RefSeq 41. In addition, the mappable
reads recognized as repeat elements by RepeatMasker or mapped
back to more than 10 genomic loci were also removed.4.4. miRNA identiﬁcation by SVM classiﬁer
The genomic loci mapped by sequence reads were considered as
candidate mature miRNAs, the 120-nt ﬂanking regions centered at
whichwere extracted as candidate pre-miRNAs. By doing so,we collect-
ed pairs of miRNA and pre-miRNA, followed by calculating their values
of 10 features. In a previous study, we identiﬁed authentic homologous
miRNAs [10,37] with a SVM pipeline, which adopted 10 features as
discrimination indices. For each pair of miRNA and pre-miRNA, we
inputted its values of the 10 discrimination indices into the SVM classi-
ﬁer. After classiﬁed by SVM model, we collected authentic pairs of
mature miRNA and pre-miRNA.4.5. Stem-loop real-time PCR
The design of the stem-loop RT primer was performed as de-
scribed previously [30]. For miRNA quantiﬁcation, each RT primer
contains a stem-loop sequence to enhance the binding speciﬁcity
for mature miRNA and 6-nt overhang RT primers were used to ana-
lyze 3′ terminal variants. For each RT reaction, 1 μg of total RNA was
converted into cDNA (miRNA-speciﬁc stem-loop RT, 2 nM, 500 μM
dNTP and 0.5 μl Superscript III, Invitrogen, Carlsbad, CA) and was per-
formed as follows: 16 °C for 30 min, followed by 50 cycles at 20 °C for
30 s, 42 °C for 30 s and 50 °C for 1 s. Expression of variant isomiRs was
detected with real-time quantitative PCR (RT-qPCR) by the SYBR
Green I protocol (Applied Biosystems, Foster City, CA), 200 nM
miRNA-speciﬁc forward primer, and 200 nM universal reverse prim-
er. RT-qPCR was performed with the following conditions: 95 °C for
10 min, 95 °C for 15 s and 63 °C for 32 s by 40 cycles. All values
were normalized against SNORA63 RNA. These primer sequences
are listed in Supplementary Table 8.4.6. Arranging isomiRs for KS test
For each mature miRNA, we enumerated its isomiRs in brain and
heart tissues, forming a union, followed by summarizing the read
counts of all isomiRs as the expression abundance of the miRNA in
brain or heart. Then we assigned the isomiRs with a type ID according
to their locations (Supplementary Fig. 2a). So, some types could be
missed in either tissue; for example, type 9 missed in brain, and
types 13 and 14 missed in heart. Then, we generated the table of
relative abundance percentage of each isomiR in brain and heart
(Supplementary Fig. 2b). By using this table, we may use the KS test
to examine whether the isomiR distributions are different between
the brain and heart (Supplementary Fig. 2c).
Supplementary data to this article can be found online at doi:10.
1016/j.ygeno.2011.08.008.
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